Antiangiogenic therapy inhibits venous thrombus resolution.
Venous thromboembolism is a common complication in patients with cancer, resulting in significant morbidity and mortality. Clinical studies suggest that the incidence of venous thromboembolic events increased after treatment of these patients with antiangiogenic agents. Thrombi resolve through a process of remodeling, involving the formation of microvascular channels within the thrombus. Our aim was to determine whether inhibiting angiogenesis affects venous thrombus resolution. Thrombus was induced in the inferior vena cava of mice. These mice were treated with axitinib (50 mg/kg per day), 2-methoxyestradiol (2ME, 150 mg/kg per day), or vehicle control. Thrombus size, recanalization, neovascularization, inflammatory cell content, and collagen content were assessed after axitinib (days 3, 10, 17) and 2ME (day 10 only) treatment (n=6/group). Axitinib treatment resulted in reduced thrombus resolution (P<0.002) and vein recanalization (P<0.001) compared with vehicle-treated controls. This was associated with inhibition of organization as seen through reduced thrombus neovascularization (P<0.0001) and collagen (P<0.0001) content, as well as reduced macrophage accumulation in the thrombus (P<0.001). Treatment with a second antiangiogenic agent, 2ME, mirrored these findings, with a similar order of magnitude of effect of treatment over vehicle control in all of the parameters measured, with the exception of neutrophil content, which was significantly reduced after 2ME treatment but not affected by axitinib. Antiangiogenic therapy (using axitinib and 2ME) inhibits the resolution of venous thrombi, which could lead to persistent venous obstruction and the possibility of thrombus extension. This potential prolongation of venous occlusion by antiangiogenic agents should therefore be taken into consideration in trials of these agents and when managing the complications of venous thromboembolic events in patients with cancer.